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D-STAR Basics 


TAPR DCC 2011 
September 17, 2011 


What is the National Capital Region D-STAR 
Association...? 


National Capital Region D-STAR 


Association 

> Local D-STAR > Participating Groups 
repeater groups — W4HFH (Alexandria) 
joining together to — N4USI (Bull Run) 
promote D-STAR — W4OVH (Manassas) 
technology — K4DCA (Reagan 

> Working together to National) 
provide D-STAR — WS4VA (Stafford) 
coverage in the — NV4FM (Tysons 
National Capital Corner) 
Region — W4BBR (Virginia 

Beach) 


> Come visit US on 
Reflectors 025B and 
025C! 


National Capital Region D-Star Association 


Welcome News 


National Capital Region D-Star Association 


This site outlines the D-Star resources that are available in the National Capital Region. parr 
NCR is an association of regional D-Star repeaters that have joined together in order to | D-Star Repeaters 
better the capabilities of the Digital Amateur Radio experience in the National Capital 
Region. NCR D-Star holds a net every Sunday at 7:00PM on reflector REFO25B which is 


available on all regional repeaters on port B. 


Watch us grow: 


National Capital Region D-STAR on the 
Web 


Join us on the web af: 
www.ncrdstar.org 
e-Resources 
eNews 
eWiki 
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AN INTRODUCTION TO D- 
STAR 


What is DPSTAR? 


> D-STAR (Digital Smart Technologies for 
Amateur Radio) 


> Simultaneous digital voice and data 


> Packet-based (ready for computers and 
networks) 


> “Digital at the source” — voice quality is not 
degraded by the communications channel 


> Less bandwidth than analog counterparts 
> Callsign-based routing architecture 


> Stand-alone or gateway-enabled 
architectures 


D-STAR Repeater 
Allocations 


Analog FM D-STAR D-STAR relieves 
(15kHz) Leselsees) spectrum crowding! 


20kHz spacing 


D-STAR Analog FM 
>6.25kHz occupied bandwidth > 15kHz occupied bandwidth 
> 10kHz channel spacing > 20kHz channel spacing 


D-STAR and Analog Repeater 
Allocations 


Analog FM D-STAR 
(15kHz) (6.25kHZz) 


20kHz spacing 


D-STAR repeaters can be allocated between existing FM repeat 


D-STAR and Analog Repeater 
Allocations 


Analog FM D-STAR D-STAR 
(15kHz) (6.25kHz) (6.25kHz) 


20kHz spacing 


In fact, you can fit two D-STAR repeaters 
inside the spectrum allocation of just one analog repeater! 


D-STAR Specification 


> D-STAR Is an open protocol —published by 
Japan Amateur Radio League (JARL) 


> Open-source design document 


> Google “ARRL DSTAR specification” for 
more information 


Le - 


NSA D-Star Data Capabilities 


> D-STAR offers both voice and data or 
data-only capabilities 

> Simultaneous voice and data capabilities 
— Applies to both 2 meters and 70cm 
— Data rate of 1200bps 

>» High-speed only data 
— Applies to 1.2GHz only 
— Data rate of 128kbps 


Callsign Routing 


> Four key fields are used in D-STAR 
routing: 
— MY: the ‘source’ callsign (i.e., your callsign) 
— UR: the ‘destination’ callsign (or CQCQCQ) 
— R1: the repeater your radio is accessing 
— R2: the gateway your repeater uses 


Callsign Routing — the D-Star 
Calculator 


Programming for talking to N5ITU 
YOUR:: N5SITU== 
RPT1: W40VH==B 
RPT2: W40VH==G 


Set Radio To: 442.5125 MHz Offset +5.0000 


| MHz 
nN "«" represents a Space 


N5ITU would: 

«Set RPT1 to his local repeater module 
«Set RPT2 to his local repeater gateway 
-Press the RX->CS button and say Howdy! 


Link to a Specific User when the user's G f 
location is not known \, 


The D-STAR trust server ‘finds’ stations at their last known location 


htto://www.dstarinfo.com/dstar-web-calculator.aspx 


Copyright 2009 Ed Woodrick WA4YIH_ cooraiao-stan 


This is the original lcom 


source routing method 
«Anyone on the NV4FM_C repeater module g 
*Station needs to use the RX->CS button to 


complete the routing path 


Copyright 2009 Ed Woodrick WA4YIH soornia@Sn-stan 


Link your local repeater module to 
another repeater module, 
Stations on both madules hear each 
other. 


«‘Broadcasting’ to anyone on the NV4FM_C 
uiaaice repeater module This uses the Dplus 
z -Stations on both modules hear each other linking method 


Copyright 2009 Ed Woodrick WA4YIH coorsihn-stan 
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Callsign Routing — Connecting to a Reflector 


Link your local repeater madule ta a reflector. 
Stations on all repeater modules connected to 
the same reflector module hear each other. 


-‘Broadcasting’ to anyone on the reflector This uses the Dplus 
WA4KE *Stations on all connected repeater linking method 
Z modules hear each other 


Copyright 2009 Ed Woodrick WA4YIH coorsihn-stan 
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Ap D-STAR Radio Block 
ee Diagram 


“Analog” Sectio 


Mixer 


ie Microphone Data in 


it il I 
16 bit AMBE D-Star 
Serial Bitstream Bitstream 
i I 
iT 


Audio 


I 
I 
Amp ' 
I 
I 


< 


“Digital” Section 


ita out 


/ \ www.kc7key.org/presentations/D-Star%20Hotspot.ppt 


Speaker 


2400bps audio 


Microphone 


'=> 
Oe 


Speaker 


eria — — —— 
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Tj , Sil F u : t a Ee a — yy fis 
: — i | — a ~~ . | P 
4} Digital rey RF 
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— = I Bit Stream 
ecod VA 
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1200bps error 3600bps digital 
correction overhead audio channel 


Uf. | Communication 
Channel Link 


/ 


NS) LLL 
1200bps data or GPS 
message 


40UU DPs 
over the 


Deran 


2m voice and low-speed data 1.2GHz high-speed 


Daeran 


fi 
| 


440 voice and low-speed data 


Repeater 
controller | 
Gateway 

Computer 


Local repeater (1200MHz) SAS 
+ Backbone relay (10GHz) Local repeater (1200MHz) A 
~ + Backbone relay (10GHz) 


s | e** = yy 
_é°** Digital data 


° qn il), A“ 
E Digital voice EN k <u ae ee ) Oia < 
T (8kbps/1200MHz) Ki Backbone stream a : “=. 
aidelieitiniigiadiaaiait i (10Mbps/10GHz) . ai 
|| ~< > : “ee, . 2 
‘neon 4 *s. Digital voice "AX. 
* 
* 
* 


Digital data 
¥ (64—128kbps 4 


r 
* @ [a : 4 
*, M200MHz) 4° = Ld [9 a 
No eRe 
Id r 


Question: What happens if the Internet goes out in an 
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D-STAR DV Dongle 


Access D-STAR radios and repeaters from your computer! 


D-STAR 
Gateway 


Open-source design 
platform! 


AY) D-STAR DV Access Point 


Lets D-STAR radios access the network when repeaters are not available! 
A simplex ‘digital hotspot’ for D-STAR (similar to a WiFi hotspot) 


(20mW output power) 


D-STAR 
Gateway 
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D-STAR Hotspots 


D-STAR Hot Spot - System Diagram 


Node Adapter 


Analog Radio 


Use your packet-ready analog FM 
radio to ‘talk’ to DSTAR repeaters 
and radios 


oo 4 
=e *.., 


l on omy 
D-STAR 
Repeater 


(Satoshi Yasuda, 7M3TJZ/AD6GZ) 23 


http://w9arp.com/hotspot/ 


Build Your Own D-STAR 
Repeater 


With D-STAR, you can leverage existing analog radio technology 


WWE6BAY Block Diagram 
: NY, 


F 
inear Me . 
SA ‘ 

r 


Celwave 526 Duplexer 


Conventiona = Angle Linear GaAs FET 


| Analog ‘ ye id preamp and filter 
Technology 
MaxtracRx [Ce 8 «= [je : Maxtrac Tx 
Satoshi modem board 
New 
D-STAR Intel ATOM mobo Ethernet 
Technology Centos 5.4 


G4ULF NI-Star SW 


http://www.bay-net.org/ww6bay_dstar.html 
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Ap Make-shift D-STAR 


D-Star Standalone Repeater Diagram 


Configuration-only | 
Or I 


at - plead eg D-STAR Gateway 
BY ee | SSS 


Data Port 


FM Analog Radio FM Analog Radio 
9600 Capable 9600 Capable 


Traasmitt Baca 
D-Star DV Radio un ee D-Star DV Radio 


www.kc7key.org/presentations/D-Star%20Hotspot.ppt 
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D-STAR Reflectors 


> Basically a conference bridge for D-STAR 


> Local, regional and world-wide DSTAR 
connections 


> 40+ reflectors currently in existence 
> All stations have consistent audio quality! 


> Access via repeaters, hotspots, or the 
Internet (with a DV Dongle) 


Controller = =< J 


Reflector 


Link your local repeater module ta a reflector. 
Sigiions on all repeater modules connected to 
the same reflector module hear each other. 


Gateway 
Controller S 
Band Module &> 
> ; 


2/ 
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D-STAR PROMOTES 
INNOVATION! 


Digipeater 

> uSsmartDigi™ 
D-GateTM D-STAR 
Gateway 

> A postage-stamp- 
sized DSP 
microcontroller 
embedded in the 
TNC-X eliminates the 
dedicated laptop or 
PC 


uSmartDigi™ 


> uSmartDigi'™ APRS® 


D-STAR DPRS and APRS — talking togethe 


fainter Engineering inc 
a! 


u 
Iele\e|elloly | 


OlOlO SMW 
aaae 


O9O00000os 
CIOWIOIOIGIG 
Rhebaas ticde 
FTTH 
(@) = 

BOIOOOOIO00 


Oo 
y/o GOGO ES 
Bad (ove) 


http://www.usmartdigi.com/ 
http://www.tnc-x.com/ 
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D-STAR Digital Voice Transceiver 


Project 
> AMBE 2020 voice | 
compression chip =. ql 
> ADF7021 single chip @. = 
VHF REF Transceiver — 


Digital Voice Transceiver 
Experimenter Board 


> 20mW RF output 


http://www. moetronix.com/files/vhfdvxpaper.pdf 


> A Communications 
Tool For D-Star 


> File transfer capability 
along with email 


> Reflector 

> Map display 

> Structured forms 
(templates) 

> Winlink 2000 support 


M e “D- 0.3.0 rr fr mae. 5 
iz * 
az 
. 
D-RATS @ 


45.5191, -122.8913 


http://www.d-rats.com/ 


D-Rats Forms 


ozilla Firefo —|O1x 
File Edit View History Bookmarks Tools Help 7 


HICS 260 - Patient Evacuation Tracking Form 


(permeate (TT a 


> Includes form editor 


to create any form 
> Only data is sent —_—— 
> Fully printable a 
ICS-213, ARRL 


Radiogram and 


=) 


ddressographSent | > WW ng 


a TT | 
ICS-213 Form 


Nacident Nuwoe Date’Time of message GENERAL MESSAG! 
Montgomery Flooding 07-May-2009 11:03:55 ICS 213-08 


' 
To ICS Position 
NTS Forms included Kea.ok — LOSRTICS COMMUNICATIONS 
Sender TCS Position 
KD4CAL LO 


MONTGOMERY Fill ICS-213 Form 


‘Message 
Les, K4DJL EL fron Incident Naine Date! Time of message GENERAL MESSAGI 
reports 2 to S feetq |Aiabama Hurricane Exercise [07-May-2009 9:30:19 ICS 213-0; 
homes are taking o| 


rfially block' 
reported to KANWS,_|L€S, this is a list of D-STAR repeaters in Alabama that are linked up for the 


Alabama Hurricane Exercise. W4AP Montgomery, WB4GNA Cheaha, 
W4KCQ Tuscaloosa, K4DSO Birmingham, KI4SAZ Magnolia Springs 
Sipnaturc! Posten (personrer's) | Baldwin county, KI4PPF Huntsville. Also ARRL HQ is on DV Dongle linked 
GENERAL MESSAC __ {to us via Reflector 002 Module B. 


Reply 


Messape 


Date? Time of reply 


Signature ' Position {persou replying) 07-Mav-2009 9:30:19 
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> A simple D-Star 
keyboard to keyboard 
chat application for 
Windows by NJ6N 


> Connect your 
computer to your D- 
Star radio and chat 
with another ham 


http://nj6n.com/dstar/dstar_chat.html 


D-StarLet 


> A web-based text _ - 
messaging 
application P =, =. 
using D-Star digital 
data technology 

> Multiple computer 
support (client/server) 


al f 
radio 


http://dstarlet.ae7q.net/ 


D-Star TV 


> DStar TV is Slowscan eam 
TV for DStar digital Sass 


Transmit 


Data Type 


radios oe 


© GPs 


> DStar TV sends images ane 


as a compressed jpeg 
240x240 pixels 


— the compression can be 
adjusted 


— on par with slowscan TV, | ....... sans FES 


a al d a S S YHimm?gGAzz21 pzUmOcjGTGAwYAyS TuPHtT «360gl6d6f0H ySY wPHS g8fwir2R 9a CUIL2pCeKAE PB 4phiBSp3tT Dt79qgpCGk5zx & 
U C as a O U 3x9aT aDRkBAcadT ThO4/0q2EZt3pyu29MK 386y33RuVblsXS 7e9V7il SdCrD Babada2kiNx7HOGTLi+dS sPI65qa4050DIT uWoN6 
kfLxiuuBlQJn6kZ0Z2znNM cM WwOlS 5B zjkOgMM 41 q72E RarsSz27 t2/5l25k59apX<mT micNhxUN2zTXHPJ6VOsbynCoT SK sR aZkK y+ 
AvepcOtwsJp0G T SrDBYvWy4ZPTIqCG3CADAWOKIRM +orhqv0 aR pPw/O 04 HG PWniCGf8s3x/uml8mx/nm/843yaxS2L 5kR 45) 
e S a aa e l a Nn S e rr a e AwacOcZNIsE g53RyE sf7pal/Qy¥’/wBW3/tlocX2HdE anSueSIT2T 2DL2i'/ALSNKYZO viP-+Rpcr?BzlZnlHFRsX2Z0YbNSmKUAdb 
p/dNisM5Clo2B6n5T TSX2H2lTkZ+IKMkO77PIS cxv27GpPJkA/1 981 LiLsHMhn8hd afsUn/PNv84vkOhikx/q3/75NLKIZH2IZnim9 
(DT 2FUnAv/ANSmmtF KW b/wD i p8kuweyl+SR swXBPrU20554/f84 75NNFtKuPSbnuflNUoysT 2lYBninYAHNPSGXGIKcfSBNOE 
Ev/PN/++TQ4y7BdEWMOhFT +AlOkb/S8mmNBKRnyn/75NLIIZCEKKUCM et Gp /lv5i849a6WW 3mwcO pBAlMubKS+UwS8/ 


FBroNxZnk2KmmWwJ2G+6RxT NOg+zMpéyp4zxG 29nJFE quxgY+baparyxM8w yO CRIT x8pqolJOprsSOrHPod2SDOqWCE 25 7F 
= | 6dS am/sLUFAxC/4K.a0?LS54F 5gk3Hqdprecklod hSMORVUD oKtKABTIZs/6p/++T UgtbeP3T /98muCSk2zVNEeSHrT 48h157in+T 
KD/AKt/+4+T SpDLuUmN+v901 Ci? 7Duj/20=="eof* 
|. e 1 ; 8 k b S f O r COM1 38400 GM7HHB BROADCAST 0 
ae) 


streami In Q Vi id €O is http://www.dstartv.com/ 
available 
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D-STAR and Satellites 


The first D-Star over satellite QSO occurred between Michael, N3UC, 
FM-18 in Haymarket, Virginia and Robin, AA4RC, EM-73 in Atlanta, 
OUFTI-1 Nanosatellite Georgia while working AMSAT's AO-27 microsatellite in 2007 


Universite de Liege - 

> OUFTI: Orbital Utility For Telecommunication Innovation 

> The key, innovative feature of OUFTI-1 is the use of the 
D-STAR amateur-radio digital-communication protocol 
>This means of radio-communication will be made available to ham-radio 
operators worldwide. In the future, it will also be used to control space 
experiments. 


http://www. leodium.ulg.ac.be/cmsms/ 36 
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D-STAR COMPARISONS 


D-STAR vs. FM 


D-STAR FM 
¢ 6.25kKHz occupied BW ¢ 15kHz occupied BW 
¢ 2400bps digital audio ¢ 1200bps with separate 
* 1200bps digital data TNG 
simultaneously! ¢ No forward error 
- Interleaver/forward error correction or interleaver 
correction 
— rate % convolutional 
encoder 
¢« D-STAR radios support 4 KC5ZRQ tests D-STAR against FM 
both digital and analog http://www.we2sjw.com/radio_sounds.htm| 


modes 


Is D-STAR like Echolink or 
IRLP? 


D-STAR Echolink and IRLP 
¢ “Digital at the source” ¢ Echolink and IRLP are 


¢ Audio quality is consistent sae eee to digital 
; = U V IOI 
with ely) repeater/ hotspot before connecting to the 
configuration Internet 
© DSTAR is nota ¢ Audio quality varies 
computer-only application reatly with 


— But it is computer friendly! repeater/ node 
configurations 
¢ Echolink and IRLP are 
inherently computer- 
based applications 


D-STAR 


GPS position data directly 
sent as part of 1200bps 
data stream 

Format called DPRS 


Some radios display 
position data 


D-STAR vs. APRS 


APRS 


TNC required to connect 
GPS to analog radio 
Standard APRS format 
Most radios require a 
computer display 


D-STAR vs. APCO-25 


D-STAR APCO-25 (P25) 
> Uses AMBE vocoder > IMBE vocoder (similar to 
> Packet-based voice & AMIRI Werte) 
data >» Packet-based voice & 
data 


> “flat” architecture pel Aeatat 
| > “tree” architecture 
> Any station can connect > Tightly structured 


to any station communications 
> The way hams operate! hierarchy 


> Developed specifically for 
local, state and federal 
public safety 
communications 


summary of D-STAR 
Basics 


> We've only just begun to scratch the 
surface of digital technology in ham radio 


> D-STAR has much to offer ham radio! 


Thank you and 73! 


